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(54) COMMUNICATION SYSTEM AND METHODCOMMUNICATION TERMINAL 
DEVICEAND PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a communication system and method with 
high reliabilitya communication terminal device and a program. 
SOLUTION: In the communication system comprising a plurality of communication 
terminals wherein a second communication terminal creates a path up to a first 
communication terminal and described in a message on the basis of the message 
transmitted from a first communication terminal to a third communication terminal via 
the second communication terminal and a sender and the third communication 
terminal make communication via the created paththe second communication terminal 
is provided with a state notice means for detecting an interruption sign of the 
communication in the path at an upperstream side of the message as an interruption 
advance sign state and informing the first communication terminal about the 
interruption advance sign stateand the first communication terminal is provided with a 
message transmission means for creating a message on the creating condition of 
creating paths other than a path corresponding to the interruption advance sign state 
notified by the second communication terminal and transmitting the message. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Based on a message which is constituted by two or more communication terminalsis 
sent from the 1 st communication terminaland is transmitted to the 3rd 
communication terminal via the 2nd communication terminalln a communications 



system which the 2nd and 3rd communication terminals of the above create a course 
to the 1 st communication terminal of the aboveand communicates between the above 
1 st and the 3rd communication terminal via the created above-mentioned course 
concerned 

The 2nd communication terminal of the above 

Cutting signs of communication in the above-mentioned course used as the upstream 
of the above-mentioned message are detected as a cutting previous announcement 
stateand It has a state notice means which notifies the cutting previous 
announcement state concerned to the 1 st communication terminal of the above 
The 1 st communication terminal of the above 

The above-mentioned message which made creation conditions the above-mentioned 
courses other than the above-mentioned course applicable to the above-mentioned 
cutting previous announcement state notified from the 2nd communication terminal of 
the above is generatedand it has a message dispatching means which sends the 
message concerned. 

A communications system characterized by things. 
[Claim 2] 

The above-mentioned state notice means 

Based on at least two or more different communication indicesthe above-mentioned 
cutting previous announcement state is detected. 

The communications system according to claim 1 characterized by things. 
[Claim 3] 

The above-mentioned state notice means 

The number of times of the above-mentioned cutting previous announcement state 
notified to the 1 st communication terminal of the above is restricted at a 
predetermined rate. 

The communications system according to claim 1 characterized by things. 
[Claim 4] 

The above-mentioned message dispatching means 

The above-mentioned message which made creation conditions the above-mentioned 
course in a state better than the above-mentioned cutting previous announcement 
state is generated. 

The communications system according to claim 1 characterized by things. 
[Claim 5] 

The above-mentioned message dispatching means 

When the number of times of a notice of the above-mentioned cutting previous 
announcement state notified from the 2nd communication terminal of the above is 
measured for every unit time and the measuring result concerned exceeds prescribed 
frequencythe above-mentioned message which made creation conditions the above- 
mentioned courses other than the above-mentioned course is generated. 
The communications system according to claim 1 characterized by things. 



[Claim 6] 

The above-mentioned message dispatching means 

When the number of times of a notice of the above-mentioned cutting previous 
announcement state notified from the 2nd communication terminal of the above is 
measured for every unit time and the measuring result concerned exceeds prescribed 
frequencythe above-mentioned message which made creation conditions the above- 
mentioned course in a state better than statistic results of each above-mentioned 
cutting previous announcement state for the above-mentioned number of times of a 
notice is generated. 

The communications system according to claim 5 characterized by things. 
[Claim 7] 

In a communication terminal device which creates a course to a communication 
terminal of the above-mentioned transmitting origin based on a message which 
intervenes between a communication terminal of a transmitting agencyand a 
communication terminal of a transmission destinationis sent from a communication 
terminal of the above-mentioned transmitting originand is transmitted to a 
communication terminal of the above-mentioned transmission destination 
A state notice means which detects cutting signs of communication in the above- 
mentioned course used as the upstream of the above-mentioned message as a 
cutting previous announcement stateand notifies the cutting previous announcement 
state concerned to a communication terminal of the above-mentioned transmitting 
origin 

9|c***>icifc:<c:|c — q communlcation terminal device characterized by things. 
[Claim 8] 

The above-mentioned state notice means 

Based on at least two or more different communication indicesthe above-mentioned 
cutting previous announcement state is detected. 

The communication terminal device according to claim 7 characterized by things. 
[Claim 9] 

The above-mentioned state notice means 

The number of times of the above-mentioned cutting previous announcement state 
notified to a communication terminal of the above-mentioned transmitting origin is 
restricted at a predetermined rate. 

The communication terminal device according to claim 7 characterized by things. 
[Claim 10] 

In a correspondence procedure of a communication terminal device which creates a 
course to a communication terminal of the above-mentioned transmitting origin based 
on a message which intervenes between a communication terminal of a transmitting 
agencyand a communication terminal of a transmission destinationis sent from a 
communication terminal of the above-mentioned transmitting originand is transmitted 
to a communication terminal of the above-mentioned transmission destination 



The 1st step that detects cutting signs of communication in the above-mentioned 
course used as the upstream of the above-mentioned message as a cutting previous 
announcement state 

The 2nd step that notifies the above-mentioned cutting previous announcement state 
detected at the 1 st step of the above to a communication terminal of the above- 
mentioned transmitting origin 

*i|c;4cHo|c*** — a correspondence procedure characterized by things. 
[Claim 11] 

At the 1st step of the above 

Based on at least two or more different communication indicesthe above-mentioned 
cutting previous announcement state is detected. 

The correspondence procedure according to claim 10 characterized by things. 
[Claim 12] 

At the 2nd step of the above 

The number of times of the above-mentioned cutting previous announcement state 
notified to a communication terminal of the above-mentioned transmitting origin is 
restricted at a predetermined rate. 

The correspondence procedure according to claim 10 characterized by things. 
[Claim 13] 

In a communication terminal device which a course to self is created and 
communicates between communication terminals of a transmission destination via the 
created above-mentioned course concerned with a communication terminal which 
intervenes between self concerned and a communication terminal of a transmission 
destination based on a message sent to a communication terminal of a transmission 
destination from self 

When cutting signs of communication in the above-mentioned course which serves as 
the upstream of the above-mentioned message from the intervening above- 
mentioned communication terminal are notified as a cutting previous announcement 
stateA message dispatching means which generates the above-mentioned message 
which made creation conditions the above-mentioned courses other than the above- 
mentioned course applicable to the above-mentioned cutting previous announcement 
stateand sends the message concerned 

******** — a communication terminal device characterized by things. 
[Claim 14] 

The above-mentioned message dispatching means 

The above-mentioned message which made creation conditions the above-mentioned 
course in a state better than the above-mentioned cutting previous announcement 
state is generated. 

The communication terminal device according to claim 1 3 characterized by things. 
[Claim 15] 

The above-mentioned message dispatching means 



When the number of times of a notice of the above-mentioned cutting previous 
announcement state notified from the intervening above-mentioned communication 
terminal is measured for every unit time and the measuring result concerned exceeds 
prescribed frequencythe above-mentioned message which made creation conditions 
the above-mentioned courses other than the above-mentioned course is generated. 
The communication terminal device according to claim 13 characterized by things. 
[Claim 16] 

The above-mentioned message dispatching means 

When the number of times of a notice of the above-mentioned cutting previous 
announcement state notified from the intervening above-mentioned communication 
terminal is measured for every unit time and the measuring result concerned exceeds 
prescribed frequencythe above-mentioned message which made creation conditions 
the above-mentioned course in a state better than statistic results of each above- 
mentioned cutting previous announcement state for the above-mentioned number of 
times of a notice is generated. 

The communication terminal device according to claim 1 5 characterized by things. 
[Claim 17] 

In a correspondence procedure of a communication terminal device which a course to 
self is created and communicates between communication terminals of a transmission 
destination via the created above-mentioned course concerned with a communication 
terminal which intervenes between self concerned and a communication terminal of a 
transmission destination based on a message sent to a communication terminal of a 
transmission destination from self 

The 1 st step that generates the above-mentioned message which made creation 
conditions the above-mentioned courses other than the above-mentioned course 
applicable to the above-mentioned cutting previous announcement state when cutting 
signs of communication in the above-mentioned course which serves as the upstream 
of the above-mentioned message from the intervening above-mentioned 
communication terminal were notified as a cutting previous announcement state 
The 2nd step that sends the above-mentioned message generated at the 1 st step of 
the above 

******** — a correspondence procedure characterized by things. 

[Claim 18] 

At the 1 st step of the above 

The above-mentioned message which made creation conditions the above-mentioned 
course in a state better than the above-mentioned cutting previous announcement 
state is generated. 

The correspondence procedure according to claim 1 7 characterized by things. 
[Claim 19] 

At the 1 st step of the above 

When the above-mentioned cutting previous announcement state notified from the 



intervening above-mentioned communication terminal is measured for every unit time 
in the number of times of a notice and the measuring result concerned exceeds 
prescribed frequencythe above-mentioned message which made creation conditions 
the above-mentioned courses other than the above-mentioned course is generated. 
The correspondence procedure according to claim 1 7 characterized by things. 
[Claim 20] 

At the 1 st step of the above 

When the number of times of a notice of the above-mentioned cutting previous 
announcement state notified from the intervening above-mentioned communication 
terminal is measured for every unit time and the measuring result concerned exceeds 
prescribed frequencythe above-mentioned message which made creation conditions 
the above-mentioned course in a state better than statistic results of each above- 
mentioned cutting previous announcement state for the above-mentioned number of 
times of a notice is generated. 

The correspondence procedure according to claim 1 9 characterized by things. 
[Claim 21] 

It is a program of a communication terminal device which creates a course to a 
communication terminal of the above-mentioned transmitting origin based on a 
message which intervenes between a communication terminal of a transmitting 
agencyand a communication terminal of a transmission destinationis sent from a 
communication terminal of the above-mentioned transmitting originand is transmitted 
to a communication terminal of the above-mentioned transmission destination 
The 1 st step that detects cutting signs of communication in the above-mentioned 
course used as the upstream of the above-mentioned message as a cutting previous 
announcement state 

The 2nd step that notifies the above-mentioned cutting previous announcement state 
detected at the 1 st step of the above to the 1 st communication terminal of the above 
A program for performing ******** processing. 
[Claim 22] 

It is a program of a communication terminal device which a course to self is created 
and communicates between communication terminals of a transmission destination via 
the created above-mentioned course concerned with a communication terminal which 
intervenes between self concerned and a communication terminal of a transmission 
destination based on a message sent to a communication terminal of a transmission 
destination from self 

The 1 st step that generates the above-mentioned message which made creation 
conditions the above-mentioned courses other than the above-mentioned course 
applicable to the above-mentioned cutting previous announcement state when cutting 
signs of communication in the above-mentioned course which serves as the upstream 
of the above-mentioned message from the intervening above-mentioned 
communication terminal were notified as a cutting previous announcement state 



The 2nd step that sends the above-mentioned message generated at the 1st step of 
the above 

A program for performing ******** processing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention is applied to an ad hoc network about a communications systema 
communication terminal devicea correspondence procedureand a programand is 
preferred. 

[Background of the Invention] 
[0002] 

In recent yearsthe demand to the network computing environment which can connect 
these move computer by radio is increasing with the spread of a note type personal 
computer or move computers called PDA. There is an ad hoc network as one of such 
the networks. 
[0003] 

When the router for exclusive use for relaying data does not exist but two or more 
communication terminal devices (this is hereafter called a node) carry out routing of 
the predetermined control message by radioan ad hoc networkit is made as [ build / a 
network with high mobilitypliabilltyand economical efficiency ]. 
[0004] 

Thusin the ad hoc network where all the nodes were connected by the wireless 
networkSince change of topology takes place very frequently unlike the conventional 
fixed networkit is necessary to establish the path control method (routing protocol) 
for securing reliability. 
[0005] 

The routing protocol of the ad hoc network proposed nowThe method on demand 
which discovers the communication path to a communication destination just before 
starting communicationand the table drive system which each node discovers the 
communication path to each of other node beforehandrespectivelyand holds this as a 
table irrespective of communicative existence are largeand it can divide into two 
categories. The hybrid system which unified these is also proposed in recent years. 
[0006] 

Among theseas a typical routing protocol of a method on demandlETF (Internet 
Engineering.) There is an AODV (Adhoc On-demand Distance Vector) protocol 
proposed by MANET WG (Mobil Adhoc NETwork Working Group) of Task Force. 
Hereafterthe route discovering process in this AODV is explained. 



[0007] 

Drawing 1 1 shows the ad hoc network system 1 built by two or more node A'-E' and 
S'. Node A'-E' which exists within limits which can communicate mutuallyand S' are 
connected with this figure by the line, therefore — a line — connecting — having 
**** — a node -~ A — ' - E — ' -- S — ' — between — **** — others — a node 

— A — ' - E — ' — S — ' — passing — communication — it is necessary to carry 
out — in this case — the following — explaining — a route discovering process — it 
should communicate — a node — A -- ' - E — ' — S — ' — between — a course - 

- discovery — carrying out — having . 
[0008] 

For examplewhen node S' starts communication between node D' and node S' does 
not know the communication path to node D'node S' broadcasts a route request 
message (RREQ:Route Request) as first shown in drawing 1 2 . 
[0009] 

This route request message "Type"FlagReservedHop CountRREQ IDDestination 
Addressit comprises each field of "Destination Sequence Number"Originator 
Addressand "Originator Sequence Number." 

In the "Type" fieldthe kind of message (it is "1" in the case of a route request 
message)In the "Flag" field in the flag for various communications controlsand the 
"Hop Count" field A hop number (an initial value is "0")Peculiar ID (this is hereafter 
called route request message ID) given to the route request message concerned is 
stored in the "RREQ ID" fieldrespectively. 

[0010] 

moreover — a route request — a message — "Destination Address" — the field — 
He*** — the — a route request — a message — a transmission destination — it is — 
a node — D — ' — an address. The sequence number of node D' which node S' got 
to know at the end in the "Destination Sequence Number" fieldThe sequence number 
of node S' is stored in the address of node S'and the "Originator Sequence Number" 
field in the "Originator Address" fieldrespectively. 
[0011] 

And node A' which received this route request message - E'Based on Recipient of 
the route request message concerned stored in the "Destination Address" field of 
the route request messageit is judged whether it is a route request message 
addressed to itselfWhen it is not addressing to itselfafter carrying out the increase of 
the hop number stored in the "Hop Count" field in "rVebroadcast of this route 
request message is carried out. 
[0012] 

moreover — this — the time — the — a node — A — ' - E — ' — self — a route 
table — the — a route request — a message — a transmission destination — it is — 
a node — D — ' — an address — existing — ****** — investigating. In not 



existingit inserts the variety of information (entry) about the reversed route (Reverse 

Path) to this node D' in a route table. 

[0013] 

Herethis route table is a table for referring to itwhen the data which makes that node 
(here node D') a transmission destination after this is received. 
As shown in drawing 1 3 Destination Addressit comprises each field of "Destination 
Sequence Number"Hop CountNext HopPrecursor Listand "Life Time." 

[0014] 

Node A' - E' At and the time of the insertion to the route table of this reversed route. 
"Destination Address" of a route tableDestination Sequence Numberor "Destination 
Address"[ in / to each field of "Hop Count" / the route request message ] The data 
of each field of "Destination Sequence Number" and "Hop Count" is 
copiedrespectively. 
[0015] 

moreover — a node — A — ' - E — ' — a route table — four — "Next Hop" — the 
field — the — a route request — a message — storing — having had — a packet — 
a header — containing — having — the — a route request — a message — having 
transmitted — neighboring nodes — A — ' - C — ' — E — ' — S — ' — an address 

— storing . When the data which it means that the reversed route to node D' was set 
up by thisand makes node D' a transmission destination after this has been 
transmittedthis — a route table — being based — corresponding — "Next Hop" — 
the field — describing — having had — an address — a node — A — ' - E — ' — 
the — data — transmitting — having . 

[0016] 

further — a node — A — ' - E — ' — a route table — "Precursor List" — the field 

— the — a course — communication — using it — others — a node — A — ' - E - 

— ' — a list — storing — "Life Time" — the field — the — a course — life time — 
storing . In this wayafter thisthis entry is deleted from a route tablewhen life time 
passes without managing and using the propriety of survival based on the life time 
stored in the this "Life Time" field. 

[0017] 

And in corresponding each node A' in the ad hoc network system 1 - E'the same 
processing as this is performed after thisand that route request message is soon 
transmitted even to node D' which is a route request message transmission point 
node. 
[0018] 

Under the present circumstanceseach node A' which received this route request 
message - E'For the prevention from a double receiptthe route request message ID 
("RREQ ID" of drawing 13 ) of a route request message is checkedand when the route 
request message of the route request message ID same in the past is receivedthis 



route request message is canceled. 
[0019] 

Although two or more route request messages may reach node D' through a course 
differentrespectivelynode D' gives priority to what reached first at this timeand what 
reached 2nd henceforth is made as [ cancel ]. It is made as [ create / in both 
directions / a course / meaning / from the node S which is the transmitting origin of 
a route request message by this to node D' which is a transmission destination ]. 
[0020] 

On the other handnode D' which received the route request message 2 creates a 
course response message (RREP:Route Reply) as shown in drawing 1 4 and carries out 
the unicast of this to neighboring-nodes C which has transmitted this route request 
messageand E'. 
[0021] 

This course response message "Type"FlagReservedIt comprises each field of "Prefix 
Sz"HopCountDestination AddressDestination Sequence NumberOriginatorAddressand 
"Lifetime." 

In the "Type" fieldthe kind of message (it is "2" in the case of a course response 
message)A hop number (an initial value is "0") is stored in the flag for various 
communications controls in the "Flag" fieldand is stored in the "Prefix Sz" field in a 
sub net address and the "Hop Count" fieldrespectively. 

[0022] 

Destination Addressof a course response messagein each field of "Destination 
Sequence Number" and "Originator Address." The data of each field of "Originator 
Address" in this route request messageOriginator Sequence Numberor "Destination 
Address" is copiedrespectively. 
[0023] 

And node C which received this course response message and E'Based on Recipient 
of the course response message concerned described by the "Destination Address" 
field of the course response messageit is judged whether it is a course response 
message addressed to itselfWhen it is not addressing to itselfafter carrying out the 
increase of the hop number stored in the "Hop Count" field in "l"this course 
response messageA unicast is carried out to node (node described by the node 
S"Next Hop" field) A'-C set up as a reversed route at the time of transmission of a 
route request messageand E". [ of the route table ( drawing 13 ) of ** ] 
[0024] 

At this timethat node A'-C'E'and S'ln investigating whether the address of the node D 
which is the transmitting origin of the course response message exists to a self route 
table and not existing in itit inserts the entry of the reversed route to the node D in a 
route table like the case where it mentions above about drawing 1 4 . 
[0025] 



It sets without each node A'-C to which the same processing as this corresponds in 
this way after thisand E'and is carried out one by oneandtherebya course response 
message is soon transmitted to the node S which is a transmission destination of a 
route request message. And node S"s reception of this course response message will 
terminate a route discovering process. 
[0026] 

Thusin AODVit is made as [ establish / as this route discovering process is 
performed and the course between each node is chosen / a communication path ]. 
[0027] 

A method on demand which is proposed as a routing protocol of an ad hoc network 
now and which was mentioned aboveAithough a table drive system and a hybrid 
system have a difference in the method of creation of a coursethey are common in 
that any method of these has one course (the following hop) to one address on the 
route table. 
[0028] 

Thereforewhen the course between a certain nodes which intervene on a 
communication path is cut by a certain obstaclethe fault-measures technique of 
establishing the new communication path (this is hereafter called an alternate route) 
replaced with the communication path concerned is needed. 
[0029] 

In above-mentioned AODV in a method on demandthere is a technique of the local 
repair (Local Repair) as this fault-measures technique. If the course between for 
examplenode A' on a communication path (S'-A'-C'-D') and node C is cut in this 
local repair as shownfor example in drawing 1 5 An above-mentioned route discovering 
process is performed with node A' of the cutting origin concerned as the starting 
pointand the alternate route (S'-A'-B'-E'-D') to node D' is established. 
[0030] 

In that casethe field showing the quality state of a course is beforehand extended to 
the route table ( drawing 1 3) a route discovering process is performedtaking the quality 
state of the course concerned into considerationand establishing a reliable alternate 
route is also considered (for examplerefer to patent documents 1). 
[Patent documents 1] US005949760B Description (FIG.2) 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0031] 

Howevereven if it is [ this local repair ] a case where an alternate route is 
establishedtaking the quality state of a course into considerationin order to perform a 
route discovering process from the time (at the time of detecting) of a certain course 
already being cutWith effective fault measuresit does not become communication 
configurationssuch as a processing load to the data which cannot be transmitted by 
the time it establishes the alternate route concernedand real time communication of 



which a sex is required instancy since expended hours until it establishes an alternate 

route become large. 

[0032] 

Since an alternate route new as a starting point is establishedchange of topology 
node A' of the cutting origin of a course in the ad hoc network which happens 
frequently. Although the shortest alternate route (S'-B'-E'-D') exists as shown in 
drawing 1 5 as it bypassesan alternate route with many hop numbers (S'-A'-B'-E'-D') 
may be established. That isthere is a possibility that the optimal alternate route 
according to the gestalt of the topology which changes one by one may be 
unestablishable. 
[0033] 

On the other handwhen a course cutsestablishing an alternate route from node S' is 
also considered from the cutting originbut. In this caseas it bypassesin order not to 
establish an alternate route with many hop numbersAlthough the optimal alternate 
route according to the gestalt of the topology which changes one by one is 
establishablethe problem which becomes large remains and neither a processing load 
nor expended hours still serve as fault measures effective in communication 
configurationssuch as real time communication of which a sex is required instancy. 
[0034] 

Thusin order to establish an alternate route from the time of a course already being 
cutdepending on a communication configurationfault measures are still insufficient 
[ local repair ]. 
[0035] 

On the other handin the table drive systemchannel information is always exchanged 
between nodes by the routing protocolSince there is a problem on which the 
processing load at the time of exchanging the channel information concerned 
increasescommunication configurationssuch as communication of which the real time 
communication of which a sex is required instancyand low power consumption are 
requiredare not turned to irrespective of the existence of fault measures. 
[0036] 

This invention was made in consideration of the above pointand tends to propose a 
reliable communications systema communication terminal devicea correspondence 
procedureand a program. 
[Means for Solving the Problem] 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0146] 

[Drawing 1] It is an approximate line figure showing the composition of the ad hoc 
network system by this embodiment. 



[D rawing 2] It is an approximate line figure witln wi^.ich explanation of transmission of a 
link condition notification message is presented. 

[Drawing 3] lt is an approximate line figure showing a communication path and an 
alternate route. 

[Drawing 4] It is a block diagram showing the composition of the communication 
function block in each node. 

[Drawing 5] It is an approximate line figure showing the composition of a link condition 
notification message. 

[Drawing 6] lt is a flow chart which shows state notification procedure. 
[Drawing 7] It is an approximate line figure showing a link information table. 
[Drawing 8] It Is an approximate line figure showing the composition of an extended 
type route request message. 

[Drawing 9] It is a flow chart which shows a course resetting request process 

procedure. 

[Drawing 10] It is a flow chart which shows course resetting procedure. 
[Drawing 11] It is an approximate line figure showing the situation of the course 
creation in an ad hoc network. 

[Drawing 1 2] lt is an approximate line figure showing the composition of a route 
request message. 

[Drawing 1 3] It is an approximate line figure showing a route table. 

[Drawing 14] lt is an approximate line figure showing the composition of a course 

response message. 

[Drawing 153 lt is an approximate line figure showing the communication path 
established by local repair. 
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± f B p< -y -b - >>■ 51 m ^ S « . 

±IB^2£Dffifii!g**^?.il5B$n5±IB^eifMttn«^©ffi55PI5]|S^¥{i^Kii*i:l- 

ijL. 5y^itsy3^**^m^0t;[^S;^fc i: ^fBiisniuisi^iD^ifa^irBfittnt^McD 

MI+S*J;Dfe^»*«StcSS±EiiiiS^^^fi!c^l^ti:t/-c±fa^>y-t-y^*fig-r?. 
c i:^4f1S^-rsif*«5tctB«'?)a{SS^XTAo 

^ n T ± HB ft 5t o a * l;: jM m ^ n ?. ^ -y -b - i/* » -5 ^/^ T ± IB M 7C « ji {I * S 

® IS ^ ft fi5c T ^ M fB iig S B T . 

± IB ^ 'y - O ± (PJJ ^ ± IB S IS 43 § a {f ® « K K lu )^ n 

Ti^tijb. y^M«»rBufi!ijn^^^^±iBJ^fB7iofflfaiS5Kica53]t-^t*cSiaa^s 

[ f « * ^ 8 ] 

±sB«ffiffl^n¥i§«. 



[ m >s n\ 9 ] 

± m m -Jt © ii m ^ii ^iz.n'mt ± ie m rr m m n ^j-c « la ^ m ® -lo ^ c- a' ,^ -r <5 
[ as * 1 0 ] 

m itcomm^^t'^m9L(omm^Mhcom\z'f\tt\^. .t is m Jc o ii m * e. 5i m 

J n T ± s2 M 5fe ffi {f 4S * iM {l! ^ n § ^ Hz - S T ± IS fS 7X 

-e g m * iiSc 1- a ft ^ * g a ii {i ?j s t *3 T , 

±JB >^ -y ^ - ^0 ± rjS iJ <!: ^ § ± ^ ti: § ii f3 O « ^ * « ^ fu n 
[ f f « 3S 1 1 ] 

± le ^ 1 « X T ^ -e . 

[ It « 1 2 ] 

± IB 1^ 2 X -r -y y . 

±tB5Mf87t©afi4S*f-ffl»lt §±fB^irMMnt^^OigiS%m^^D|ii^^T^^ 
[ft*3l 13] 

S#A^?)JM^i^^^a^S^*^cfg^3Lfc^•y-t->''^^:»•:5^^T^ISg#i:3M{a$fe^Dafe4S 

* h <7) t;: rf -r ^ a f§- s * J; o T ^ s T © g AMt fi3c * n . ^ ft ^ n /-c ± IB ^ 

±fB^1t1-SjiMilS*A^ e.±tap{ -y •fe-->"<0±?5it«iJ ^5±iasmtc«5tJ ?>a{i«^»T 
^)^<g*^^»TMIttn4^^i:LT®*n*nfcii^lc.±fB«»THU«in«Slti:^^-r§±IBSK 
t;(^©±IBgS^l^ft^*ft- h b/c±IB7( >y -tr-i/'^^fiScb. 1^ ^ -y -tr - i/* fl f § p{ 
■y -fe - |§ ft S 

1 4 ] 

±IB^ -y -fe- 

± f B ^ »T tu fek n :K M J; 0 t a » ^ ^ ^ ± IB e K ^ fig ^ t t ± IB ^ -y -tr - iy' 

^ i: i: -r 1 3 lc|B«c«fflM4S*gBo 

[ if « 1 5 ] 

± f B ^ -y -fe - m ¥ © f± . 

±IB:r>ft1-^afiiS*A^?>iiS]^n5±IB^»fM«*n^^S8 03a^[plS{;g:#fe^r^<^i:{c 
ItS'JL. ^i5H-iJISmA''PiT^ll]?^>&M^/c i: ±IB«i8Si-:4H'0±iaesS^f^fig*{4^li: L 

/c ± IB ^ 7 -fe - s^' ^ 4 fi£ -r ^ 

[ at S 1 6 ] 

±ia^ y ^-i^^m^mt. 

® IS ft IS * J; iff * « 1^^: ^ J: IB S ^ file ^ # L fc ± fa ^ -y -tr - i^' ^ 4 fiJt -r S 

[tl5R« 17] 

* ® :n- ffi T s j1 M « * <t o T g # $ T- © e «s AM'p fig * n . 15 fig ^ n fc. h IB li 



.1: ft-dlt iA i|g * J: Hil >i -tr - h »it i: ^ ± E g ^ il fS ® i?] 

i^mij^mmmmni)im 1 1 t ii ^ n fc J: ^ m fio « n ^itc ^ ^ ^ -r ^ ± I2 f^i ss 

J-:^ ^0 _1: .id 1^^ ^ )-'ic ^ fr- L f-. J: M ^ >y ir - i>' ^ iH^X "T ^ I! 1 ^0 X x -y 7° . 
.1-. mW. I (DX-r -y 7° /jJt S n /c 12 ^ -y -t ~ S>' ^ fg ii S ^ 2 X r -y 7° 
M ;i § o h ^ !f$ -r ^ ii f » 7J o 
C ii« 3¥i 1 8 ] 
J.: m m 1 X X -y y 1± . 

±5Bi?]rrtuMn4^1I.J: K) t M ^? S t>c^ ^ .h Id^ m ^ ft fiJt bfchte^ -y ^-i/" 

4 fiSc -r § 

:mi!^m ] 9 1 
± la II 1 cdxt- y 7° -r- 1± . 

Ji rd ^ & 1- ^ a m iifii * a *n * n J: E Wt tiTj «3 n « s a ft] 0 ^i"" 

it J n . 1^ a+ iJ IS m riT Inm ^ M ^ i: t . J: IS g i« J-:^ ^ ± IS ^ ^ i^3t ^ 

L fc .h le ^ <y -t? - 4 IS -r 5 
^ t^^Witt ^m^-^ \ 7 E ic o a fg ;^ s o 

[gf 2 0 ] 

.hlB^ 1 OXx -y 

J: E & t- a fg « * 5> ffi a 5 n 5 ± Id « »i tfi « n O a 11] ¥ {4 
[ftsR^ 2 13 

± 3d ^ y - ± fi i: ^ S ± IB Si !S ti: *5 It S a O ^ Bt Jl^ ^ ^ »T Hu tt n 
T1$tii-r?>^ 1 «Xx-y:/i:. 

mzcDXT-y^i: 

[ft 2 2] 

5 # jM m 5t O a m Sis tI? M m L fc ^ >y -fe - a T S IS g # ^ jM fa 5fe © a 4S 

*i:or^tc/rffit-?.afiS-*t-J:oTi#ST'^DgsSAM^fi!c$n. ^^i^fig?nfc±fs^ 
^^frLT3^m5t^Dam*s*ii'^r^T-afs-r^amiS*gs«oyD^^AT?feoT. 

± IB :n- S 1- ^ a fi * e ± Id p< -y -fe - ± ?5^t i: ^ ^ ± f a S fS *5 It a ii © « »T 

t:^^0±fd^SS>^ftfi!c*fti:Lrc±IB^-y-tr->''^^fi!c-r§mi®Xx-y7'ii. 
±iail 1 tDXx-y:/-e4fiX?nfc±fB^-yt-i^5:fgte-r?)^2(DXx>y:/i: 

[ 0 0 0 1 ] 

ifmn^i. a m V/ X X A . a m * ^ s . a m ?i t>* ^ p ^' 7 a iz: m l . 7 k * >y ^ 

[ 0 0 0 2 ] 



c' n rj y If -t - ^,^8iau- -U 'J r t ^ -v h 7 - ^ y If a - r > y 

iii ^ (?) W ?(iS;'5 l£ -3 T 'i) . - :D :> h y - ^ ® I> O L T 7' K -y -y b 

y - ^7 S s o 

[ 0 0 0 3 ] 

■/ F >y ^ ^- h 7 - ^ a . T - ^ CD ill *l* ^ t? 9 46 0) f? - fil H± 1" ^ ^S. fi 

ommn^-^'^m ( i-:^ t . cn^ / - ¥ t I'f ) m )E <d $ij ® -tr - ^ ii m j; t) 
^ yift ^ ^ tic ^^r . ^m^. §kn^Rzfmm^-O^M\^'^^ y h "7 - '^7 ^m^L 

f# i 9 ^ S n t T- § o 

[ 0 0 0 4 ] 

Z (D ^ o 0^ / - V t>^mm^^ F y - ^ cfc D M ^ ^ n 7 F -y ^ -y h y - ^' 10 

t *5 T , jfe gj ^ W ^ ^ F y - ^ i: t± ^ * t) > F P «D ^ {b m ^c M *a 

^^Tcib. mm^^mut ^tcib(o'm^mmT}^ c - x y y :/ n f =i ;b ) ^ ei it -r ^ 

g § o 

[ 0 0 0 5 ] 

IM ft ^i ^ ^ n T i/^ i. 7 F >t^ 7 ^ ^- -y F y - ^ «D ;l/ - -r ^ > y ^ p F ;^ ^ ii ft ^ H ^ 

t-"^*y-F7b^^n^nffic)^y-F$T«®migss^-?J658i.Lrt5#i:n*x-7;i/i: 

[ 0 0 0 6 ] 20 

t y T ^ y Y y5-^(D \xm.mrj. T ^ y f ^ Y ^ t \.x . ietf (in 

ternet Engineering Task Force) OMANET WG (Mobil Adhoc NETwork Working G 
roup) T-^^ ^ nr I/'' § A 0 D V (Adhoc On-demand Distance Vector) ^ P F =i ;U S 
J,;(T. ii o A 0 D V li:43ttSigK|gM:/p-fexii:^i^Ti«0^T5o 

[ 0 0 0 7 ] 

01 1«. itlS®/-KA '~E S ' \Z ^ K) ^ 7 Y t-^ V ^ ^ y - ^ 

XrAl>&>T^•r^>^D-^?fe?>o iI«0T'«, fflStcamnJtl^lEHl^ltiife^^-KA'-E 
' . S ' [B] ± If til J: 0 f5 n T 5 o '^-^X . IS T? ^ ff ti T ^ 7 - F A ' ~ E ' . 
S ' T- « ffi (D y - F A ' ~ E ' . S ' ^ /I- L T ® fS t7 ^ g 0 . C \z \:X T 

\zWLmt^mmn^':^x2^x\c^K>mmt^^y-Yk'~E'. s ' ©p^^essoit so 
M amt ^ n i. o 

[ 0 0 0 8 ] 

^ y - F s ' A< y - K D ' h o PeS T ii fg ^ -r ?> if ^ *5 T . y - K s ' *^ y 

-FD'$T'0®{i^?S^^5.*V^Ji^. y-FS'«. $1-*0 12lC^N-rcl;3^S]^g 
;?< -y •t - i/ (RREQ : Route Request) ^ f u - Y ^ 7. Y t ^ o 
[ 0 0 0 9 ] 

il O^SS^* y -y -t — i>"{± , TTypeJ . TFlagJ . TReservedJ . THop CountJ ^ TR 
REQ IDJ . TDestination AddressJ . TDestination Sequence NumberJ . TOriginator 
AddressJ & t>* TOriginator Sequence NumberJ <D ^ 7 ^' - ;1/ F 5. <i fiJc ^ n T t5 D s T 
TypeJ 7 ^ Flry -y -t-S^'cDSll (SiieSg*y -y -fe- v-'^li^ti r 1 J ) , TFlag 40 
J y ^ - ]V Y \C^m^MmMM(Dtci^(Dy ^ ^\ THop CountJ 7 ^ - ;1/ F .t^ 'V :/ S (?7J 

mmit roj ) . TRREQ IDJ -y ^ -)]^Y\z.'^m.m^^M^ y ^-'yici^^-^nt^mmcr) 
ID (UT. cn^:igKS*y-y-l:r-->MDilBf^)A^^n^'n*&lfi$n?.o 
coo 1 0 ] 

SfcHSSSsKy-y-tr-i^'O r Destination AddressJ 7 ^ - ;!/ F ^ £D g g y -y 
■fe — © jMfS 5fc T? ^ y — F D ' 69 7 F U X . TDestination Sequence NumberJ 7 i' 
~ )\y Y \Z.lt y - Y S ' iS^m.\k\c'm^rc y ~ Y ' (Oi/- ^ y . roriglnator Addr 

essj 7 -i' — ;l/ F t± y — F S '©7FbX. TOriginator Sequence NumberJ 7-1' — 

;i/Fict±y-Fs ' (Oi/-^ y7.^ms^^n^n^m^ti^o 

[0011] 50 



■t b T c. o^mm'Xi :ii / -y ^ - 5^ ^ s vj- JK -J 7c y - K A ' ~ n ' ^(omr^-^-^^^ y - 

- r Destination AddrcssJ 7 ^ - 7^ K til 1=H ^ft ^ n ^'1 II M * ^ -y - v S T 
^ lit -J T a ^> '^'il ^3 e ¥S >]< «y -b - T' <S -b^ i5 *^ * »t b . 1^ ^>5B T- >jc ±i 1^ !-<: fi 

r Hop Count ] 7 ^ - ;v F m n ^'"^ >y -/ S r i j m M fc ^ ^ -e r. lii^ ^ 

^ 7 -t! - i>' ^ -/ n - F A' X h r ^ o 
[0012] 

$ CD ^; $ ^ « y - K A ' ~ E ' « . frd £0 *i S& x - 7' ;b « S gg M >R y - v 

© f» 5t T ^ y - F D ' to 7 F u X A> ffi -r ft^ ^ ii ^ t . r# S b ^ ±i -& ti: C 

C3 y _ f,- D ' -\(D2i|pJ t^K} (Reverse Path) tc M f ^ ^ ffl (x y F U ) ^gESr- 
7~ yl/ 1<: A -r ^ o 
COO 1 3 ] 

^ nr-. c: © H r - 7 ;u s c ^ (7) y - f ( ^ t t± y - F d ' ) ^Min^ctt 

- .$1 ^ L Tzm ^ ^mt ^ tz ib o:) - -f r- & 10 . Hi 3 f J; ^ til > T Dest 
ination AddressJ . rDestination Sequence NumbcrJ . THop CountJ . TNext HopJ 
, rprecursor ListJ . Tlife TimeJ o:> ^ 7 4 - JV ¥ ^ M r& S n =b o 
[0014] 

^bry-FA '~E ' a. i3-t-^m\'^-i^m^(Dm^y'--:r )\,^(Dmxmmm. ubt 

— •f)\yO:) rDestination AddressJ , rDestination Sequence NumberJ X t± THop Count 

J O ^ 7 I- - ;b F ^ ©ISSSSI* y -t - *5 ^j- ^ rDestination AddressJ ^ TDesti 
nation Sequence NumberJ THop CountJ CD ^ 7 - )l ¥ (D t - ^ ^ ^ tl ^' n =i \i - 

[00 1 5 ] 

g ^. y _ A ' ~ E ' li. m^y--f)l^ 4 <D TNext HopJ y 4 - )V ¥ Ic. ^ cD ^ SS S 
Tt/ijfiKy-FA '~C E S ' (D7 ¥ UX^^mt iintiliOy-FD ' 

^-^^(Dmi^^mmtm^-^titcn t trjiV) ^ co^tty - fd ' ^mm^ctt^y'-'^t^m 
intnr^tcm^Kii. ii <D^sssx-^;^^-a•:5u^T. ^tts-rs rNext Hopj y^-^i 
F le s n 7 F u X ® y - F A ' ~ e ' ^ x - ^ 5M ^ n ^ o 

[0016] 

^p,j-y_p-A ilK-f-:/vl/© r Precursor ListJ 7 ^ - F k ^- O ^ 

£§^iifitcfsgl?3t-^ffi<7)y- F A ' ~E ' «D'J X F?r1§*flL. TLife TimeJ 7 ^ - ;l/ F 
^OSES«^#^Pt5^'fg*fi-r So *^<bT. C «xy F U a. il O riife Time 

[0017] 

^bT, i:(Dt^iini:[B]®05aa3b^7F*>y^:|^'V F7-:^S^XxAl rtO^^tSfS^ 

jMfi^y-F-es^y-FD 'tc$-eGii5n?>o 

[00 1 8 ] 

c o CD g g y >y -tr - * S fi b fc ^ y - F A ' ~ e ' z: k § k o ± 

/£i6. USSS^y -y iz- i^cDeSSSsRy y^-iy ID (BI 1 3 O TRREQ IDJ ) * ^ x >y 
^ b. ilif^R bliESg*y -y -tr-i^ I D(?)limS*y -y-tr-S/'^^{a bTV^fc^^irii 

ii(Dsgi^g5i?y>y-t!-s^"^fiSS-rso 

[0019] 

^*3. ggs^3Ry-y-b-v''A^^n^^np*§iiss*)ioTy-FD 'ic^i^jijiif^ii 
tt^h^tK c 0^ y - ¥ B ' It. mwicmmLrc^o^^m'^L. 2 # i ^ t ?ij ^ b 

rct©«®S-r?.i:9li:;S:$nTi/^^o iint<:J;0^]^^*y'y-tr-i^*^3M{S7i:T'£§y 

- F s ii^i^mm9c-eh^ y - f d ' s-e®-«*s«s^«>^'i^']'efi^^3cL#s 9 i-^^n 

[ 0 0 2 0 ] 



- h\ «^ i^f^ «j ;^ 7 -fe - :^ * 5 Ul.' ^' - H D ' . ^ 1" .t ^ ^ ^¥ Ffi ^6 ^ 

(RRKP : Route Reply) ^- fi^ )^St L . :in ^ C 0)^^'}^ ^ y - ^ L Tl^ 
fc ift ^ / - F C ' . R ' a -1^ -v X h "r o 
[ 0 0 2 1 ] 

C y -y -t - i/ t± . TTypeJ . TFlagJ . TReservedj . TPreTix SzJ . TH 

op CountJ . I'Dcstination AddressJ . r Destination Sequence NumberJ . TOriginat 

or AddressJ S t>' rLifetimeJ y ^ - )\^ Y is^ h m bf^ . TTypeJ y ^ - )V Y 

\z ^ ^ - 'J (Dmm mifii^G'^^ -J ^-'yo^i'^-^ii r 2 J ) . f f 1 ag J y ^ - )V K k ^ 

S ji m ffi-y ® /c i6 O 7 -7 ^"^ r Pre f i X Sz J 7 ^ - K k 7" -y h 7" K b X . T Hop Cou 

ntj 7 ^ H k 4-^ -y (?;ji^ffii± roj ) A^^n^n^^ttsn^. 
[0022] 

S ^ fS ^ ;^ 'y -fe — rDestinatlon AddressJ ^ rDestination Sequence Num 

berj Rtf TOriginator AddressJ CO ^ 7 ^' — ;b K to . ^ tl n ^ H ?S S ^ y -fe - 
i/kfclt^ roriginator AddressJ . fOriginator Sequence NumberJ X« TDestina 
tion AddressJ © ^ 7 - ;W K « t - ^ :3 - ^ tl ^ o 
[ 0 0 2 3 ] 

^ LT o ©eSSm^>< -y -t-~>"^SltI5Jo fey - H C ' . E ' tt. ^-OSiSSJS^^ -y -fe 

- O rDestination AddressJ y ^ - )\y Y l^MH ^ fc Hi g ?S ^ ^ >y ir - S^" S T 

5t k a -3 T 13 ^ii ® e £8 J;£^ ^ ^ 'y ^ - $. S ^ f iJ ilT L . e ^3- '^il T- ^ if ^ k it 
THop CountJ 7^-;bFtc1$i*ft^nfc^t-y Ti j i,n $ -ti: fc 3 ^ T c o ^ ^ j:S ^ 

^-y-fe igggg^pj .y-tr-i/(7)fEiMB$lCi^|p]tSSSfc LTtSS^ Lfcy- F (7-F 
Sffl^SSS-r-:?';!/ (0 1 3) O TNext HopJ 7 ^' - F til 12 3z!i ? tl fc 7 - F ) A ~ C 

E'k:i — ^l'7>Ft"i)o 
[ 0 0 2 4 ] 

$fciIO^t^©7-FA'~C'. E'. S'ti, ea<D^s&x-:/;i/k^0Si£Sj^^ 
!g: ^ ,^ ^ _ ^- ^ X' S S y - F D « 7 F 1^ X # ft -r ^ *^ § ^ in S L . ft L ^ 

tf^icti^ 1 4 ^col^T±^!iLfc^^i:|B]1«^^:LTy - FD^-POa^lPlt^SS'Dxy F U 

[ 0 0 2 5 ] 

:^^tTt5n, iink J; 0 ^Tb^TiglSiiS^^ «y -Ir - s^* A^iESSS* ^ >y -tr - i/* <D i^m^fe T- s y 

- F s k $ TMs^^nSo ^bTcoiggsiE^^ >y -fe--^*^^- H s ' ti^^mt ^ tm^ 

[ 0 0 2 6 ] 

;i©i;5kLTA0DVTti. *^;b^§51^SflM:/D-tX^^ToT^y-FP^fl^D^SS^^S 
[ 0 0 2 7 ] 

J5: *3 . 7 K >y ^ ^ >y F 7 - ^7 O /I' - ^ y ^' 7° n F 3 h b T ft 5f ^ ^ n T 5 ± 
SiLfc J; 3 ft^yrvy F>^SV. y- - )immy5^&lS ^^-^ ^ V y F 7a S S SS ® fi5c 

T 1 (:^^*>y ^) >&WLTl/>S.^;T'±t3iLTl^5o 

[ 0 0 2 8 ] 

^ o fc * W m ¥- S A^'^B S t ^ ^ o 
[ 0 0 2 9 ] 

y X V y F /j k *5 It ^ ± Ml © A 0 D V -C- . ^ « :J->t ^ # ?i b T a - * ;V U 
-^TCLocal Repair) i:l/^^-?ffi*^fe^o CCD - tl )l V ^7 li . M ^ l£ m I 5 TT^t X 

mmmm (s '-a '-c '-d ') ±<D^jx«y-FA ' ^y-Fc ' t(Dm(D 



o T> y " F D ' $T'«ft^*l«i ( S ' - A ' - B ' - E ' - D ' ) ^ ^8 .»'/ "T S , 
[0030] 

O 1^ . Y' 46 e SS X - ■/ ;b ( 1 3 ) ('C |¥ ?f5 O ,a H li ^- li ^ ~ )\y K ^' ffi 'JS b T « 

t . ^-^3 S ^ ff^ a M Es * # L % /y^ P. e Kft ?S H -/ r: +r X f f o T . 13 ii tt .ft" f"^ \^ S 

Eg ^ Bt it -r ^ t v^ -3 fc c t X. p> n ^ ( f^-'ij ^ i^f m^w. i # m ) o 

im-m%1fk\"i H iff bT- ?g 0 0 5 9 4 9 7 6 0 Rj! $ffl ( F I G . 2 ) 
[ 5g © Fffi ] 

[ 0 0 3 1 ] 

ir X ff 3 /c i6 . ^ 5g m ^ u -r S T? ® t;: iM m T- 1 * V ^ -r - ^ ic T ^ m ^ 

7 ;b ^ ^ A )i m iF ® M {a Jf^ MIC ^ « ^ II i: {± * ^ ^ o 

[ 0 0 3 2 ] 

Sfc. ^KO«»T7tfi9y-FA'>&Sa..Si:LT3^/c^it@iSSS>&5tS:LTV^?./'ci6. F 
.1? D s/' o ^ ft M li: c ;|) 7 F * -v ^ >y F 7 - ^ -e . 0 i 5 75 L fc J; 3 . ft fe 

f-^ ^ IS ( s ' - B ' - E ' - D ' ) # rf -r ^ i<: t t) p) 1% iE 0 -r 5 J: 9 b T 

>t^>y7°^^D^vM■^^^.S§ (S '-A '-B '-E '-D ') n^ntLt ^"i^^iS^h ^ . "T^ 

b ^ ii ^ f b t § F ^1? D ® tf^ M Tl; D ft ii ^ II iis ss ^ fit 4 t * V ^ s n 5 o 

[ 0 0 3 3 ] 

•r c ^ l^ i6 . ji ^ fk 1" ?> F 4^ p II i- Tl. i; ft 3i ^ II I? m «r 5$ ii -i? t § 
tiD^D. ffi^i: LT5!Lii^?^^m»^^7b<;^t < ^^P-gHA^^O. HP B# 14 >Sr S >Jt S n ^ U 
7;i/^^Ajim^<':)ji^ff^Sll-«^^*l^»)^^^ti^e.^i/^o 

[ 0 0 3 4 ] 

o O J: -5 ic P - ;t7 ;l/ U 7 T' ti . ^ S& K I- ^ »T S n fd ^ .-S l-t ^ S SS ^ SI i -r 5 /c 
i6 . jI m ff$ lUc j: o T « 1^ * >nt ^ * ^ + ^ T' S c 

[ 0 0 3 5 ] 

^«wmoWMic*^A^^?.f'Bn^1t*S**ns'J7;i/^5f^A®(i^fg?^»fl;']^S*^ 
n ^ il fl IP ® ii m S8 te: « rp] * (/ ^ . 

[ 0 0 3 6 ] 

fflfi73?S&i>':/p^"^i^*}iSbJ;o ii-rst<D-efeSo 

[^M>&^?*t-S^c46(D#S] 
[ 0 0 3 7 ] 

miS*^eSLTm3^DafHi^*tciMf3^n^y'y^-->*l^»-:3v^T. Igz^DilfaiS**^ 
^ lg ^ ,^ ^ _ ^ 1 03 ii M S * S T O S «S ^ ft lie L . 5^ ^ b fc ^ ^ ^ ^ L T fa tt: 
S. t>' ^ 3 © a ^ 41(3 >S T it ft -r § ffi fS ^> X -r A tc *5 1/^ T . Ml 2 © ffi ft ilS . y -y-tr - 

v'" to ± M iJ ^ ^ S SS t^: «5 It § ffi m « 1^ ^fli fiM ^ ^ ^ b5 M n ftl L T 1^ W L . IS ^;0 »t 
liu n « ^ 1 M fS * ii a -r 5 t>; ft§ M a ¥ IS ^ iS It . ^ 1 © ii fM 4S * ic . ^ 2 

© a fs * p> a ^ ^ ti 5 « w 15 M n :|>; II IS t- ^ s s& t:^ ^ ® IS ^ f'F fig ^ I- 

-y -Ir - v-' ^ 4 L . ^ -y -t - ^ ^ ft -r ?> y -y -t - f« fi3 f S It ^ <t 9 IC L fc o 
[ 0 0 3 8 ] 

$ fc*%B;§^e:^3l^Ttt. JSM;th}Mfi^fei:©P^lc:/l-?t fa tc A> fl * n T }M fa 

li: ff ^ n § y -y -fe - S^' a 1/ ^ T fg /t $ SS ^ fiSc 1- § M fa SiS * S g ic *5 1 ^ T . 



AOOb-b^/li A :^.UU.''. J. 10 



yi, - i; 0) _t 'ik m ttii^nm is d ^ m o:>\^}m%ix^-p}^f m mn^m t u c m iii l , 

« »r M tt! n l>c ri i^- fft ii: !<: M »1 -r S ^ic 9g ii »J T=Si^r.tt> § J; 3 L fc o 
[ 0 0 3 9 ] 

$ P. * % 0!j !c T . 31 f^i t 13 5t ^ Iiy b . }K fi:! :/t ?> f€ i3 n T {f! 

5t t fs ^ ti ^ -y -b - I- a -3 T }^ m $ CD e sfi ^ i^3c ^ ifi f,5 ^rs * m m o:> m m 15 

?^:IC*5 1^T. ^ <y-t? - v-' ± ?5fL iJ ^ 5 ^ SS til Jo ^3" § M ® W M ^ HO t»c ^ h 
L T^ttti-r^^. 1 cDXx-y/fc. II 1 (DX-r -y -/-e^^fJj ^ n;:'9JrrB^ittn^^cfl8%^M^i7c^i: 
aft]•r^^2cDX•f>y7'i:*Iii^t§i;■5^e:L/co 
[ 0 0 4 0 ] 

fH^t i: i^P^T'Jifa-r Siiff 4S*^Bti:*5V>T. y^ -^/r ft f ^ iiMiS**^ ?> ^ -y -b-i>'«-L 

>y -t - ^ f§ f» 5 ^ >yb - % M # IS ^ fx i. <fe ^ te: L /c o 
[ 0 0 4 1 ] 

ffi' i: ® T- ii 1" ^ )i fi «S * g 1 « )1 m 7b' fc' t . /r ft -T ^ ii ilS * t;: *5 T 
^ ^ _ (7) J- git i: ;5: 43 ^ a fa i?J »T ^'^ « rr tu «4 n 

. ^^^a5En^n?.^WTBtittn:Kfllle:^^1-?.*li^i-XncDSi^*{tfi!c^{^fc L ^ -y -b - i/' 
^*,^jcf §^ 1 OXx-y y i:. ^ 1 «Xr >y :/"e4fi!c?nfc^ -y -tr-i/'^^fem-r?.^ 2 « 

^ ,^ -/ ^ ;^ ;5, ^ (C L fc . 

[ 0 0 4 2 ] 

^tciMfi^n^^^ >y ■t-i/-^cS•^i^.^T5^{a7^ST'<De^S^f^fi5^■r?.ii^l4!S*S««^^^' 
^A-eS■^T. ^>y-b-e/'«±?jitiijii^siiiiestc43it5aM«wi^^'feis*^»THifftfen^^^ 

[ 0 0 4 3 ] 

tc/rffit- ^ffifS4S*lc j:oTS#$T'^DiglfS*Mtfi!c*n. 1^ fiJc ^ n ^ K ^ ^ L T 

>>"^4fi!ct-^|gl'DXx-y:/i:> ^l£DX-f-y:/-e4fi!t*nfc:>{'y-b-'>*>S:fi{a-r5^2 
cD7.x-yyi:*^C-r^Ma^:3ytfa-^lc^fT*-liScfc3le:Lrco 

[ % ^ « ^ ^ ] 

[ 0 0 4 4 ] 

*fgBi3a. ^1 cDafgis*A^?>fift$nT^2<Dafais*>&ssLTm3oafe4^*tc 

iim^n^^ -y -b- v'-tS-:3'i/^T. m 2 ©ffifM4S**^^^i^-^^ >y-b-->'Oll 1 OfflfliS^S 
mv^xx A^i:^5l^T, ^ 2 6Diifii!g*t-«. ;^ -y -b - © .h {pjJ ^ ^ n m it ^ il fl 

[ 0 0 4 5 ] 



(\0) 



'£rr^3imii. m i:vfi h ]A (ts 9c t icn {jH^. is f,? /i: p> 1,1 ? -r i:^ '/c ic f3 s 

n <5 ;^ 'y -t - i/ t<: J* ^ T i)< tc S ^^3 Ir^l ^ "K l^x t ^3 M in ^illiM^m in X . ?^ y - 

1/ co±m m h * *i ifs i-y ^mmoymm «g ^^jwt mm nicest l t ^ m l . m. m m 

mi^i'z^ (Dm?^^WUt ^ J:: ^ izm^X' t ^ti^. KP ft? tt ^ M * ^ ^ ^ U 7 ;b ^ ^ A M 

m ^ ® ffi fi ji^ m ^ 5 -r x^i m m n m^^rrd^t ^ o 

[ 0 0 4 6 ] 

^ * f€ 0J! . }^m7ci:iMm^i:'D|f3tc^ffib. /j^ 5lfS S n T IS fi ilfg 

T . ^ 'v - ± ?3!t llij h § *i SS tt S ® (8 (?) »T M rr M W n t 10 

t I o^y^^r y y t. mi ® X X >y/ T it ai ? n fc t?j »T f J n ffi ^ ig 1 ii m 

m^t^m2(DX7-y-ft^?&lfZXolcLrc^ t X D . ^] m m m m iX h '0 (D 
[ 0 0 4 7 ] 

^ic^^m&. mm 9cK L ^ y - i? \z « l^ t.e^i ^ t r^g ^> s t 

;5 a fa * o T S # S T- CD e ^ AMI^ f£ ^ n . i!l f 1^ |.1c ^ n f:: H 58 ^ L T ffl 5t i: 

reS T ii {s -r ^ a (a 4S * g s *3 ^^ T . /t- -r ^ a fa sis * -y ^2 - 'J ® .h fu t ^ 
^ e £S *5 -s a {§ « if fi w »T h"j » n « L T ffl ^ ^ n fc ^ ^ ^i: . c »? tu m 

nttS8ti:l5iM1-i,i^SSU^i^tDSSS^{tfiSc*{4^i: Lfcp« <y-fe-S/'^4^£L. IS ^ -y - i/' 20 
^ fl fg f S ^ -y -t - s^' 16 fa ¥ 15 * ^ J: 9 ti: L i: =t 0 . mWm\ii'^m\^\X^ 'O <D 

P. K ^ 51 T' t § fc i6 . gp ^ 14 g 5}c ? n 'J 7 ;u ^ A a fa ^ 0) a fs ff^ ti A^ b P. -r 

W ^ ^ « ^ 0 <!: T- $ § o 
[ 0 0 4 8 ] 

t ^\z^%m\ts m ^ ti: % fi L fc p< 'y -b - y a i/^ T ^ K 3M fs 5t s T- CO ffi -r 
r^T?am-r§afgiS*sis®am;^}4tctii/^T, ^^^rfrsam4S*A>p.^-yfe-i^"(D 

±»^l|iJh^^*i£Stcfctt5afHco«»r^l<f^*^«»TMtt!nt^^i:LTa^?nfciif^-le:. c 

0 ^ Kff HU n « SI IS ^1^1 1- ^ *i £S t:^ 5^ CD S gg ^ fl: fiX ^ f^ i: b ^ -y -t - i>- ^ ^ 
cDXx-y^i:. ^iOXx-y/-e^tfi!c^nfc^-ytr-v>'^fgfa-r?.^2c?3Xx-yyi:^K 30 

5 J; d L^^ il i: ct 0 . © RIt bu J- » Su l^i t) ^ SS ^ 6i {5^ # S 46 . EP^tt^&M 

[ 0 0 4 9 ] 

^ 5 * 16 0;3 *5 T t± . 3^ ft 7t i: )^ ft 5fe CD FeB [e: ^> ft L . jM {f tc ?. 56 fS * n T ft 

^icjMfi^ >y -t-i/'tca^v^TiiifiTts T'CDigK^f^fig-r safii^*gacD^D >7" 

^ATfeoT. >e>y-t-S/*c7)±?5ltffiiJi:*;5iSSStcfc'lti.ffifgcD^»r^KfS*««fMttn:|^^ 

i:bTitm-ri.si c;3Xx-yy<!;. m \ cDXx-yy-eitm^nfc^ifButtn^icii^jMfiTt 

tcaa]T^lg2OXx-yyh^^i1-?.S!iIl^^tf^-y:Scfc9tcLfcL:fct^j;0. ^Wtut^ 

*t5tcftbDcDgi^*sifs-r^<fc9icaft]-e#i.fc46. mm^^mMt v 7 )i ■^^ -< 40 

fflm^c7)afi}^^li:*^*^b?.-r=&5cl]tc^«)i«t^^fT9i:i:*'«T't?.o 

[ 0 0 5 0 ] 

^ P> * 16 HI3 . ft ^ t;: f6 M L fc ^ -y -t - S^" ic S o' T ft 5fe S T cD [ig lcf]-r±t 

^afiii^*tCct:oT@#$TcD^Sg*M1^J«$n. =^iSfl:j?5c^nfcll£S?:/)-LT}MfH5ti:cD 

p^g T a fi t- ^ a fa * g g CD y p ^" V A T- s o T . is :n- r± f ^ a fi s ^ ?. ^ -y -t - 

1 yf m I 0^7.7- y yxfti^-^ ntcpi y ^-iy^3%mt 2 (dxt y y 

W t ^ ® if * ^ tf * ^ J; 9 b fc d t J; D . i^\!^ml^mmKiXh KxD'm^^mi^X ^ 

^rzub. mmfJt^mM-$ti^v7)i^-fi.mmmoDmmBmii^ti^ii^t>ht^y)]icm'^^m 50 



Ifim^'MM'^ ^ Tc i6 © ® J:4 o:> t& 1 
[ 0 0 5 1 ] 

T 0 ^ o i> T . * fi 13^3 to - ^ Aifi © ff^ fti * If ai r ^ 3 

[ 0 0 5 2 ] 

( 1 ) 7 F -y ^ -y h ^7 - ^ X X i-x 1 0 « fli iiK 
S 1 *3 T . 1 Q\ti^%m.(0%m\^:i.^T Yi^^v 'P h 7 - X x a ^ /i< L . g 
SS/j^«iT$n?.MlC{t^SIS^fgI.iit>*5i--ft-r§^^^llt<'^T, 01 WC-3V^T±3iii L/c7 
K >t^ ^ 7 h 7 - ^ X X A 1 ^ IS] o ^ file ^ -r s o 

[ 0 0 5 3 ] 

C CD ^ ^ . 7 K * >y ^ >y h 7 - ^ X -r A 1 0 til t3 T fi . 13 I -q l/^ T ± 3zE b fc 
lim^l.^D-feXtCj;t). AV (Audio Video)^ OoMfg r"- ^®5li{i7th=&?>/-FS*^ 
jgfg^i^ ^ y - K D $ T-cDr^l^ #r± t 9 f^iJ;^ ^iV - K A & D" 

)i e s 1- ?> ® fi g £S ( 0 * ^ T -r ) ^ ffi -r ^ o ^ b T y - F s ti . fa x" 

_^ «y F i: L T HI il {8 ^ ^ ^ ^ b T / - F D t ^ cJ; 9 ^j: 2 tl T l.^ 

§0 

[ 0 0 5 4 ] 

cl 0^^^ict5l>T. fflfaiiSS±ti:/>ftt-S /- F A~ C . F,a, l-J:^lfHiJ©fte©y- F s 
. A ~ E (TD^cDilSS (<?iJxt±V- F A T-Snii\ ± St IBjJ © I? h b T 7 - F B & C t 
cDr^fl'D^SS) lCfett5)ift©«»T^IM^%«KlTHutt5n:|XSilbT<^Wti.J;^fi:=S:^nTV^ 

[ 0 0 5 5 ] 

c :n? . X. 0 2 .Tx f J; -5 . y - F A t± . .1: ?^ co y - F B o e m :fe 5 
. cin^ U :/^«^a55]>< -y -fe-v^'iiBf ■^^■) LM^aifiScb. iin^y- F S ^i:a- + -vX 

F -r ?.c 

[ 0 0 5 6 ] 

coii^. y-Fsti. y - F A p. a - + ^ X F 'J ^t^ffiM^n^ >y -t-i^" L 

[ 0 0 5 7 ] 

SSg*^>yt2-i^ (01 2) ic^llfHiittn«SI^«-r7'r-;i/F^t£?ibT«fiSt?n5c. 

[ 0 0 5 8 ] 

^bTy-FS«. ^cDj£^SS£&S*>«'yfe-i^**^ci-F + ^XF1-§iii:lcj;0 

:^y_l.-A^C. RtJ^Eli, ji8^x-7;b (01 3) lCji6i^#gSSo)SSSxyFU^}fX 
-rs (xyFUJfAMS) Sul-. ^ o}j£^§y|gSSg* / -y -t - ^ n - F -v X F b T 
^/cy-Fi:cDP^lcfclt5igSS(Da{i1^ffiA^«»rBfiMn«^J:0t^»-C-$.2.A^SA^^fiJ 

[ 0 0 5 9 ] 

^bT^y-FA~c. j^i>"E{±. wsi^mt bTm^f?T^*^o /ciii^trti c ©i£^§y 

xyF'JJfA5!ia^tToTi^SSxyFU^igSSx-7;l/ (01 3) icffAb. -yiSffi^Sy 
g SS g 5l< ^ -y -fe - 3b^ ^ a ^ « "^^ ^ ^ « ^ ° - f^' ^ ^ ^ ^ ^ ° 
[ 0 0 6 0 ] 

S^oT. ^y-FA~C. RtfET'tt. «»fHffMn4^^<J; 0 fe^W=S:«^l-fe^^SS® 

*^3t)^"j^[a]#^ssi:bT^n€ni5^^n^ii^:ii:&So 

[ 0 0 6 1 ] 



^ 7b^ T . ffi ?S fik M S aR ^ - /j^ y - K D ;r. $ "e jI t -!> s / - K 0 Ji c jiS 
mt^nWi^^ y ^.~-'J(D]^'^t L-C. 0 1 1 CO 'e±xB bfc?«l^ ISJ D li K5 lL> j-^ y M 
-Vn:. ^ fig f 'So il iDgj^jSI?^ -y -fe- V {4 . ^ I 1 CO Xi .1: H L fc >g it IhI ^ O M M 
til cfc 0 ^ij ;^ tf y - K E & t>" y - F B % H eJ3 b T / - I' S !■<: s :^ J. - + + X s n ^ „ 

[ 0 0 6 2 ] 

^ L T y - K S t4 . il © g ^ y -v - 5j IS o fc us A; T . r. ^ $ y - F A \Z fe 

31 L T fc T - ^ /^ ^/ 7 F ^ y - F B ^ 1" S o ^ © S ^ . 9J mi n ^ic S S) ^ S 

CA-C) 7b^^iTbTb$9lule. x-^^-^^>yF<D$^iM;l'-FA':afMgSS CS-A-C 
-D) t-^^Wm'i^^ CS-B-E-D) IC^aOHt^So 

[ 0 0 6 3 ] 

^ « J; 9 L T 7' F ^ >y F 7 - ^ i> X r A 1 0 i/^ T 14 > 51 {a M SS i: tO" 

;5y-F Aity-FCit£Dr^©iggSA^«fr^nTLS9Hiitc. -ft^ei^ic^joil^Siii; 

T t i ^ t;: ^ n T S o 
[ 0 0 6 4 ] 

$ /c . f?ij ^ If g) 3 5^ -r 9 tc. y - F s it y - F D it « *5 s ii « ii m ^. £D 

■5 -5 y - F c & tf y - F E ^ Hi s s ^ ii fg 1^ ± ^0 - ai5 « *i c c - e ) ^ m 

n ^ic II o ^ ^ . |5| g y - F S c> g 5« Fl p -fe X ^ 9 46 . * O P - ;l/ 
ij 7 O J; a ^ »f 7C © y - F C y - F A ) ^ i: b T if fe] -r i. .t ^ L T >ts -y y ^ ® 
CS-C-F-G-D) Ji:^J0^x.5ciii^<, g^o.t^-y:/|g{i:^^f^c^ 
lg£S (S-A-B-D) ;&5iii-r?>iii:*^T'tScl:9t-*$nTi/^§o 
[ 0 0 6 5 ] 

**5El4li:, ^y-FA~E, S fCjim? nfc3im^^:/P -y ^ 1 l F x 7<i 

i^g * -r o 

[ 0 0 6 6 ] 

ClOI2l4A^5.t0^S>7!3^^<fc9lC. g-y-F A~E. SiDafi1iHg"7P'y^l 1(4. CP 
U CCentral Processing Unit) 1 2 . P ^" ^ A ^ ^ ^ n ROM CRead Only M 

emory) 13. CPU12c07-^ytUitLTo:)RAM CRandom Access Memory) 1 4 
. ffi^y- F A~E. S i: cDr^7:-ft|*iSm^tf 9 MMMagP l S&t/^^V l e 1 

y^^LTiBSiiijg^^nsiiitt^.fcOiifig^nSo 

[ 0 0 6 7 ] 

^ LT C P U 1 2 R 0 M 1 3 IC^gSfl^n^cyP AtcS^l^T±a>&t5t^jin« cfc 
9'5:^S®a*^RL.iKSSBtlC{4Uy^«^JiaJ^7^-i>Xt4fiA^§^ISKS*y-yfe 
-i/'^O^&aiiJP^'y-tr-y-^. x-i5?>'^'!r-yF^jimMag|5l 5>&:lYLTteoy-FA 

~ E . s ti: jM fi -r 5 o 

[ 0 0 6 8 ] 

SfcCPU 1 2f4. am^IiigPl S^tOLT^MLfcffiiOy-FA-E. S*^?,0SS8S 
S>Ky'ylr->'^te3SSSSSgAf<^-yfe-'>*t^S^»'''2^5ggSf--7;b CHi 3) ^{t)SL 
. ^:n>&RAMi4ti:+&a^LT{«Jt1-§-:^. iioilSSx-:/;i'ti:g^snfc^y-FA 
~E. s$-r-cDli£SxyFU0 5i#^P^^^^^vi 6©*'i;yFffilcSo"i^TWa-r^ 

[ 0 0 6 9 ] 

C2) ^y - F®Ri*cw^5agrt^ 

[ 0 0 7 0 ] 

ii T =8- y - F I j- s ^ a j% w g ^ ^ iii T til n>3 -r s o 

C2-1) y - F A (Dt>;^ii55]Ma 
j-f^ y-FAi:y-FCi:®P^®ilSS CA-C Cia2) ) tcfcttS^l^frMttnt>cSI^ 

y-Fstcjifi]-r5y-FAot^ftiji^qma^iiB§i"?.o 

[ 0 0 7 1 ] 

■T'Sb-^y-FAtDCPUl 2t4. $-ry-FCittDggStcfctj-^^E^Mfe6n«i^;g:^^ 

m-r s J; 9 ic;5;^nTt5 0 . ^d^is^irButtnticii ^ lt. aft ^ssp 1 5 cea 4 ) 



IE ntcT y'r i- h K T (04) o jg? 5S ^ 1 0)^^ (rxT . ir. n^'^mmmc 

U f i: ^ ^ :!ic fk^ ^ m -t = 
[ 0 0 7 2 ] 

IS M ^ 1 0 0 [V/raJ b fc If ^ t . {?IJ ^{±'2 3 [V/ni] ^ £ ^ n S o 
[ 0 0 7 3 ] 

|i W C P U 1 2 (± . 7 y X A N T CD « !^ ^ S ^ PjT )03 m -f- at iJ t ^ i 9 t ^ $ n 

N T lcfctt?.ltiJSii (Mi^^SM) i:. ^fiiaffl i: ^tb^-r §o ^LTC P u i 2 
li, « ?S ?S )t fit ?M S[ rsl t;^ T T o fc ii ^ lii . E^ISttSi^SJgM^gr^JIlTMfeljn^lX^ 

[ 0 0 7 4 ] 

t^t-^mf&icha^r . C P U 1 2 t± . <5] Sfr iu )54 n « 11 ^ L T . x - ^ ^7 -y h O 
[ 0 0 7 5 ] 

5 wicm-^-s n^o 

[ 0 0 7 6 ] 
[ 0 0 7 7 ] 
[ 0 0 7 8 ] 
[ 0 0 7 9 ] 

C © U y ^t^^aa^ "V -t--:/ L Mti. ruessage IDJ . TOriginator AddressJ . T 
Source AddressJ . TDestination AddressJ , TLink QualityJ ^ TPacket Error Rate 
J , TRoute StatusJ R th* rcommentj O ^ 7 ^' - ;!/ F S fig ^ S o 
[ 0 0 8 0 ] 

^ L T TMessage y ^ - )]y ¥ - L U \c H ^ tl tc M'^ 0^ ^ - 

Packet Error RateJ 7 Y - ;b K « X v - IS fli W ± ^ ^ hx^-*s TRoute S 

tatusj y ^ - ;i ]^ iL limmmm t L r mi- lb tix ^ t>^ ^ mt m^mm (D^ MRzs 

r Comment J 7^-;l/Kli:iimA£«S£^»«*^^ti^ntSffi$n^o 

[ 0 0 8 1 ] 

v-5pcDi^-rn5b^ -:^©*^A^^tH^nfc^^. y^^l^ffi*n=S:A^o fcfte;^cD ri.ink Quaii 

tyj 7 -C FXti r Route StatusJ y ^ — Jl \^ IC It T 0 J *^ ^ tl S o 
[ 0 0 8 2 ] 

^LTCPUl 2li. il(DJ:o^'J>^'ttffiji»I^-v-fe-i/LM3g:7-FSir3._+^ 
XFf^o ilcDSiS*. ilcDU -y-b-S^'L M^LT. if cD 7 - F if tl C 



t 0 (1 8 3 ] 

ii t?3 -ie m (D m S « a > c ? U 1 z li . V 1 6 k-i S o r . -'li (w: HJ ImI ( &s r . ti 
.y - }1 ^0 )^ t ) U y ^/ ^bc ^< ii ^0 7 -fe - L M iM fa 9" >i 0 ^ ^=|J PJ^ T 

§ cfc 9 $ n T ?> o 

[ 0 0 8 4] 

iiniCcfc 2 1 y- K S i:/- F A ® ^1^ *5 ^ ® 1.1 tti^ ^ LT. 

U y ^ ^icffi ii J-n p< >y -tr - L M O i * © ii to J; 0 X - ^ -V h « $i ^ T L T 

L $ -5 i: o /i » H * * M 0 )i -r ^ c i: * § J; ^ I- n T ^ o 

[ 0 0 8 5 ] 

c:®i;^te:LTCPU 1 2ti. ^^llSffl^a^^^^ "T ^ ii i: J; D K iKl f54 ti ^IJc ftg ('life 
[ 0 0 8 6 ] 

ci ^iT. ±iiRLfcc p u 1 2 lei^oitstfc^aasaaa. b3 e -r t(c si a ^ m a # m R 

T 1 o T !t ^5 tl 5 o 
[ 0 0 8 7 ] 

MUf-HlR T 1 ;&Xx-yy S P 03b>P.r^mb. if^ < X x <y :/ S P 1 Id T ® {» ^SS ± « 
± j^it fflij ® y - K B Id ^ t ?. o 
[ 0 0 8 8 ] 

^LTCPUi 2li. x•r•yysP2^i:*5V^T7:/x■fANT^D«^S?iS^li*^^SM^i 

± -c- 5 A> s ^ ^ -r ^ o 

[ 0 0 8 9 ] 

ti. xr-y^sp 1 0 K^-:>r !i(DVzmmmmm^mR T i^*i7i-?.o 

[ 0 0 9 0 ] 

C n t b T . X r -y y S P y -f S P 3 © 1"' n - ^ T- t ft 5£ IS * 

n?.i:. co^c tit^^mmn^mr'&^ii t^M^L. ii0i:tcpui2ti.i^«x 

■f -y y S P 4 iCfeV^T^ >y -t-i^-ji^^P^T'feSA^SA^^fJ^b. SS^mAM#5.n^ 

Xr-y^SP 5lc*3i>T^iSy-y-t-v'afi]^rao^-C-7:&^^-r?.o 
[ 0 0 9 1 ] 

o c?)^ C P U 1 2 tt. Xx -y •/ S P 6 tCfcV^T y -y -tr- v-' I D (Message ID(0^5 ))^ 

rij tiim^-it. ^<x-r-y :/sP7 ^c^5v^T?i)tlS^fil-:iT©«^2£^i]tffix^ix7-raa^iS 

U±0^^'!r >y F x^-$^W)S-r riink Qual ityj 7 ^' - F . TRoute Statusj7 

^-;i.F (0 5) fc^n^'n^s^b. si< XT-y -/s p 8 ^c^3l^T^^Sx-:/;^ (0 1 3 

«-ffiji*n^ >y L M (05) ^^fiScb. ^in^xx -y y s p 9 tdtsv^ry- F s tea 
x4^^xFbfct^. :^^©XT>y^sp 1 oK^^r ^(D^mm^mm^mRT i^^^jt 

^ o 

[ 0 0 9 2 ] 

-15. CPU12ti.Xx>y:/SP4 T'#^J^I^A'^'#?>n?. h . XT- -y 7" S P 1 \ 

i^r^ib^^r^immmm^m^ri-^t-^^f^-^m'&r ^ c c p u i 2 ti. 

^-y-t-i>-LM^7-FSl^:a-4--VXFbfct^. i^®Xx-y/SPl Otd^oTC®^^ 

fls ii $a a )ii R T 1 ^ *i 7 ^ o 

[ 0 0 9 3 ] 

J: -5 Id bT c p u 1 2t±. 4ic^ffl^q®a^)iiR T 1 izu^ r ^mm^mm^miit 
^ ^ 1 1)^ -e ^ ^ X o tir ^ . 



[ 0 0 9 4 ] 

rj: fj^ y- K A k- S « !S il H R ^ «D -f - .HH R T l ^ ± L fr. /j^ . r to m 0-) y - 
KB. C. E d-^l^T / - F A t(c:t^®aMS?Ml R T 1 tclt^ o T«li}i5^]Sil 

. J:r/rLiJi:S^^igSS5b^«KfTHufefcn:Klli:^oTi^*v^/ti6. ± «D X x 7 7° S P 0 - S 
P 1 - S P 2-S P 3-S P 1 0O;l^-7°$aS^fT^o 
[ 0 0 9 5 ] 

(2-2) /-FSOHmMiS^gsRMS 

tc. u > « a ^ .y -fe - y L M » -:5 T . mmmmn-^km {^M&mmui^ tr^. 
;5iifa^ss^^/£-r§J:^tc$ijffli-r§y-Fs©g]fss^^s*ms^iiBj^-r^o 

[ 0 0 9 6 ] 

■r^^-^y-FstDCPui 2tj. y-FAA^p>^-^-vxF$n/cuy^tJ^li3i^n>< 

[ 0 0 9 7 ] 

ci © 'J y ^«^r-:/;va. u y ^ tt^ii^a ^ ^- - v/* l m ^iM^ L fc y - F Ml 

^y- F£?3±»1tiiJ^=5:^eSS««»fMMn«M^^^bTl^?> fe©T$> D . roestinatio 
n AddressJ . TOriginator AddressJ , TMessage IDJ . TCountJ . TLink Quali 
tyj . rpacket Error RateJ. TRoute StalusJ S. ^ ^0 fife ^0 ^ 7 ^ - ;1/ F ^ 

[ 0 0 9 8 ] 

^LT rcountj 7 -Y Ftc« 'J y ^t>c^.ji»]^ -y-tr-i^ L Mcosmia^A^lS^^n 
. ^m]]m'Bt\.x rij Tb^^s^nsJ; ^ t-^^nri^So ^a^oT rcountj 7^-;i/ 
s fg 0 f{ iq^ ^" ) *^ts*fl^nSo H*^^^:^ (1 ©#{i^K§miHist{±. y-FA (y-F 

[ 0 0 9 9 ] 

^^±. CPU121±. y-FA7b^?.^it^ofc';y^tlcSljift]^'y-tr-->"LMtc^$ 
r Destination AddressJ 7^-;UF (05) ^ca^V^T. ga^^tOUy^tJcffiilft] 
>< -y -b- L M-r-S2.7b>§*^^W^L. g H ^ T' * V> ^ lil « TOriginator AddressJ 7 

- ;l/ F ^ Ifl ? ti /c IS y -y -b - 1/* « m 7t (y-FA) O 7 F 1^ X U > ^ 4^ ^ -r - 
7" ;b ^ ffi f S ^ f iJ ir "T i> o 
[0 1 0 0] 

^LTCPU12ti. y-FAfD7FUX)b^1?fiLSl^^^lClis CCOi:t§lt^ofc 
U y ^ t^liaSl y -y -fe - L M ens) (Oi^fS/tT F UX (Onglnator Address), il^ M y 
>y "t-iy L MtCi^^$ tl/cia^O I D (Message ID). 1 ^ S fil (L ink Quality). '^r -y 
hx^-$(Packet Error Rate). <g ffl S ^ O ^ (Route Status)ll>g:. fT*IU=3-F^l 

LTUy^^ll-f-:7;^iO?*iSt"S^7^'-;UFti:iiiip-rSo 

[0101] 

$ <D ^ # C P U 1 2 « . Iff M U n - F i: L T ii in ^ n fc r count J 7 ^' - ;i/ F la^ 

«BfB rij '^mm.t-\^ r^n ^ti' h ^ ^ \ e^^z-yhbr. y-FAA^e,jMfa 

^ n ^ > ^ « SI ® fti y -y -t - L M CO ¥ B# s m re] ^ ^ it iJ t s o 

[0 1 0 2] 

C P U 1 2 a . y - F A ® 7 F X gt t;: ( BP 1^ =3 - F i: L T ft ) L T 

V^^Jt'&t<:«. U y ^t^Sx-:/''l''0 a y - F A 07 F UX WlSr § riink Quality 
J ^XS r Packet Error RateJ O ^ 7 ^ - ;1/ F ^ * n T V^ S fll * . U > ^^Sga^y 
-y -t->>- L M(0 riink QualityJ Rtf T Packet Error RateJ © ^ 7 ^ - ;1/ F ( 5 ) 



rib; 



-iL \^ i i-i^-'^ m t f- It! It 5 n 7c ni- d'r^smtLx^ifit-^t -ttic. ^^ IS f ^5 r coun i j 

-7 -1- - ;L/ K ! 1 J i*?? iJP -5 « o 

: I) 1 0 3 J 

^1 T' C P U 1 Zlt. ^(D t:^i^,MLrc r count J y ^ - )\y \^ (DmmmfS^iamm. ti^ fVf 

'aH^^^M;^ T , r Count J 7 ^ - ;V K J-S t" ^ T Route StatusJ 7 - 

K ^'l! J?J ? n fc jI fS H b T i/^ § ^ . M m S ^ ^ S ^ 9 'i^ S § 

[0 1 0 4] 

^ L T C P U 1 2 li. C <?) i: # U y ^ riink QualityJ RXS T Packet E 

i-ror Ratej © ^ 7 ^ - ;l/ K S S * tX T l/> ^ {it ( « S 5^ lg M X t± <y h X ^ - ?f ) ^ 10 

[0105] 

^coticpu 1 2ti. ^(Dumms^i'^ (mi 3) t^ca-ij-v^x. las 

[0106] 

iI£Dft£?gSJ^SSg*>J-y-fe->'~fJ. gS§M*><-yt-v'"®^7^-;l/K (0 1 2) l^. 
iSfRl t ^SS^iS^t" i) l^'^ b T y - F S^t" «i^3^JSffl (Required Link Qua 

1 ity) St t5 ''^ -ir -V h X ^ — (Required Packet Error Rate) ^ 7 — ;l/ F ^ fj" iJO L T 
ilifK^tl. TRequired Link QualityJ Rlf TRequired Packet Error RateJ O 

^7 ^ F ti. MiL^t ^mmn-M^i'¥ imi&^kmm. /^^-yhx^-^) A^as^^n 20 

[0 1 0 7] 

t ^'^ 1 1/^ « S 3t a ffi t>' ^ >y -fe - © '^r -y h X ^ - * <t 0 t /Jn ^ ^•^ ^ -y h x 7 - 
[0108] 

[0109] 

>Jt>( >y -t- S/'^^D- F + + X F -r 5 cl i: i t) , «i4S*S?S4^^^ 'ir «y F x ^ - * T 
[,0110] 

iioj;-5t^LTCPu 1 2ii. mmnm^wM^m^mrTt ^ n ti^ ^ ^ . mmmmri 4o 

T ^ o 
[01 1 1 ] 

^ c ±aiL/c c p u 1 2 tfcit :5gssi?^^s*Ma{±. la 9 ic^'^tmrnnm^^ 
-Mmm^MR T 2 tj^ o T ^f ^ n s o 
[0112] 

■r*t5^ c p u 1 2 <?ij^{fii?Sf§ji:/p-trxp.Tiifiig?SAHiii$n/£^ t^mm 
■f s p 1 1 (ctei/^Ty-F (7 - FA) 3b^e,ax:^^xF^nfc'J>^'ttilJi^^7■y^2- so 



iy L U -yt '4 tz i'.: n 'ji^ t . 
[' 0 1 1 3 ] 

c r. c p u 1 2 « . u > ^7 ifg m "m^ y ^ ~- l m * y i- . :k<D^i- 7° 
S P 1 2 t<: *5 T . X 7- 7 7" S PI 1 S It IK -3 fc U y ^, ffl 5^1 y< 7 -tr - L M \^ ^ o 

T . U > ^ r - ^~ imi) Dt M U - F * iiin 5 i± Si in $ n r3 - 
K (Link Ouanty)> ^ hx^-^ (Packet Error Rate) & If # (4 B# P^g g 

{g [H] Ik (Count) M »r -r 
[0114] 

J)! T C P U 1 2 . d X T -/ S P 1 3 T X r -y 7° S P 1 2 T M fr (^X ii 

in ) L ¥ m TbI ISl (Count) pJr ^ 0 lij J-X ± T ^ § ^ « yl£ t , ^ < X x 7°^ 

S P 1 4 *5 T X r -y :/ S P 1 1 T S © o /c U y ^ SI a ft] ^ -y -t - i^' L M O ff 7t: 
^y_I,' (y_KA) ^ii^^SSA'!<iffl^SS(Route Status) § *^ S % liJ S 1" 5 o 
[01 15] 

ci ^ . X X 'y ^ S P 1 3 & X X -y 7° S P 1 4 ® -fn - ;j § £ IS * 5. n 
, § l^ {± ^ rr L ^ 9 5S: y - F O SSSS iifgiSeS ± -r- « ^ i6 ffifiSSS ^ 

T ± « $a ii ^ ^ 0 M -r o 

[01 16] 

cn^nLx . xy-yfs? 1 32it>"xr-y/sp 1 4©i^-rn-efe^5E^mAM#?.n 
;i> . ^ o c i: ^±jifaiiiK.i:li:*3tt ?. / - F(D*imA^a$f ^ ^-*>'^^-*^ 

t± . ;^ X X >y 7" S P 1 5 ^^ „ 

[0117] 

^LTCPU 1 2ti. CiDXT-yT'SP 1 SlCfeU^TUy^tJc^T--^";!/ (07) \zm 

-i-v>Tffi§i§y*iSSS5R^-y-t-i^' (08) ^^.fiJtL. i:n^^<Xr-y^SPi6lc*5V> 

-j^^p-K + A-XFL/tit. i^0Xx-y:/SPl 7tCi^oTCcDigS&S^^S5RS!lS¥)® 

R T 2 ^mjt^o 

[0118] 

ci o j; o LT c p u 1 2 m^nWi^^i^M^m^ i 2\z'^-^xm^^m-&w^ 

[0119] 

(2-3) /-KA~C. EOigSSS^^MS 

^§«Si?iJtfflX«:i^^-ieffiU±i:*S^'^'5r>y Fx^-^) <fcOta$f^cUy^t>cKI^ 
[0 1 2 0] 

-rj5:t)-5/-FA~C, E®CPU12li. ±3^^t>c^la^SaS^^:o^/^T±a^L/cJ;^ 

^ t. tzm ^.-e (om.m^^\^JkXS y h X ^ - ^ ® ft iJ ^ « i: ^ 

Ji£^§y;SSSS*^-y-t->''l^'^S^^^i^^**^^ ( r Required Link QualityJ & t>* T R 
equired Packet Error RateJ ® ^ 7 >r - F ^ S ? tl T § « ?S S ffi R t>* -ir y F 

X7-^) i:^J:b*$-r§o 

[0121] 

c ci T . m ?j5 S III R -y F X ^ - © fl- iJ ^ -f n - T t *1 SS g ^ fl^ 

tciS/c^v^^^lcti. M^§yil£Sil*p< -y F^^X F L fc / - F ^ 

±)5lt{PJj©SSSt±^J»TM84n:|Xftlt-S^g^ (A-C (0 2) ) J; D t 

[0 1 2 2] 



J I' /f'JU.')-b4/^i A ZDCb. 10 



It t i.3 ft \-c a. Hk^ 5'i I? ir?^ * ^ -b - * •/ u - F -t- ^ X F t / - F I-c :}3 l-> «. x iJSt 
[0 1 z 3 1 

riL-J-r -cDmi^. CPUl 2(i. h |H]I«^DX y h U }f A^aS^ff o TM.^5x 

ft {c l\f :/ p — F 4^ -v X ^ f J- -3 . 

[0 ) 2 4] 

i[ns V 'j(^m^ m^t ^ c t if 1:- ^ ^ ^ ^'c ^ . 

[0125] 

jicT', J:atbfccpui2ic*5tt5^mi3j^?i^«as«. E<iioje7n-rgms«i^5aa 

-T- li R T 3 t o T It t5 n ^ o 
[0 1 2 6] 

f ^it)-^ C P U 1 2li. i£il5ySSSS*p« -y -b- v^-^-g^t ^ . ii S S 5^ 5^ Sa S ¥ 
mRT3^Xr>y^SP20A^?,r^^L. ^<X-f-y/SP2 ilc*5i^Ti:M§ltiBJ0K 

A^^d:V^*^S^A^%¥lJ^L. M<XT-yyS P 2 2 tCfcl^Tlil^g*^i^*«/c-riifieSSA^ 

5 flj ^ #|J ^ -r ^ o 

[0127] 

ii^T'. xx-y^s p 2 i&t>*xx-yys p 2 2<Di^-rnTt#/£ismA^t#?>n?.ii. 

^0)^ t\tt&^mm^mM>^ y-H-i^^zru- F + ^X F Lfcy- Flc*5tt?.±?^f9J«e 
£Sti^l^ffif«n:KflltcS?.eSS (A-C (02) ) XO i.^fffrj::^mKS>^^ t^m^L 
, ::oiitCPUi2a,'^«x-r>y7'SP23li:^§o 
[0128] 

^LTCPUl 2ti. ii(DX7^>y7'SP2 3ti:*5i^TxyhU}fA5aS^fToT. fi£?i 
S^^SSH*^ -v-t-i^'t-So' < iSSSx y h U ^esSx- y^^l^tiijf A L. ^ < X r >y :/ S P 
2 4 lC*3V^Tffi3iSJSSSS5l<>« 'V -t- v'lCfclJ § TDestination AddressJ 7 ^' - F 
^i^(^7 F U X T' 5 S ^ W S -r 5 o 
[0129] 

^ il C P U 1 2 {±Xx >y y S P 2 5 icfc'V^TSSSx--/;!/ 

^c^fA^nTl^5^^sxyFU^i:^^t^s■rsy-F^i:^KJS^^>y■fe-->*^r^- + ^x^L 

cniC)!t LT?J5£ISm*t#/-c^^lCt±Xx<y :/S P 2 6 lCt3V^Tffi?ISJe^lS5R^ -V-fe 

K^^-vx h Lfcm. :;^?oxr<y^s p 2 i ic^ ^ r c o:>mi^nmmM^-m 

R T 3^ll7-ri>o 
[0130] 

- 7b\ X r <y ^ S P 2 1 R t>' X X -y •/ S P 2 2 O -fn - T' S ^ $S ^ AM# 5. n /i 
if ^ . k 03 o i: ffi §i §J e S ^ -y -tr - * ^ t3 - K ^ X h b y - F tt ^ ± 
{IiJtDli£S««»Tfuf^nt^SltcS^g£S (A-C (02) ) J; 0 tSt^^^lM^fe^ il 

^:cDi:#CPUi2t±. xx<y:/SP2 8l<::}3i^TS£^§y^SSS*^-y-t-s>'^SS 
Sbfcf^. :^^(DXr>yysP2 7li:3^oTi:«SSSS^g^Saa^)iiRT3^$«71-5o 
[0131] 

iiOJ;-5tcLTCPUl 2^4. e8SSi?ilM5Saa#)ilRT3li:tA^oT, ^iesi?«g^sai.i^ 
t ^ ^ t ti^ -c- 1 ^ Ji: o K ^ji ^ nri^ ^ o 

[0 1 3 2] 

( 3 ) * Jf^ ftl » & t>' 5CJJ ^ 

± © 1« fiSc *3 T . ^ « 7 F * <y ^ -y h 7 - ^ X X A 1 0 « . tt: i: * 5 / - 

F S Jb^ e. iM«5t ® y - F D $ T « em ( A - B . A - C . C - D (0 1 

) ) iz^if ^mmmmn'^m^^iUL. '^mmmmmnv^micm'^f ^mm (a-c cm 



oj y Y .y •> ^ -y h '7 ■ - ^ V X -r A 1 0 •(? li . m m&\f&r\-^jim\c.h^tm ( A 

- c \m2) ) A^ "^J ^ ti ^ !Ki it t5 D <>) <^ e 184 ( S B - E - D ( 13 2 ) ) ^ }.i « L 

^ y Sty- r D y. no k' S -r — ^ ^ ^A' ^ aS iS b T < C 

y )f -e ^ ^ i6 . U|) US 2S * * n « U 7 ^ A ii ^ il 0 Jf^ M o tf ^ -e- 35 o 
T ti '>!^J til |!$ --M m ^i: f f 9 t ^ o 
CO 1 3 4] 

iKD^^-f^. 7 Fd-^•y ^7^>y F V-^~>^tA 1 0 *^ S ^f J gti M ti « ;g: , 

jiit^^^ry h J^'y -m t (DJi^^K^^£ ^ 2 o ii fil ^J^: S T 1^ Hi f § o 

-1 T c « 7 F * >y ^ * <y h 7 - ^ X X A 1 0 . ^mtnmti^mtr^^J^.m^ 2 

h fo ;s i-:^ ± -r - ^ y -y F « fsiM <fc I? ^3SS A^^J »T L ^ d * t 

[0136] 

7 K*>y ^^•yFy-^v'XxA 10 ^tWLfc^JirHuttntfcSIJ^O 
t Lfc 'J y ^:|^ilM5£a^ -y -tr-i/" L M (0 5) ^4fi!c 

L . M ^ -y -t - L M ( la 5 ) 5g fa -r § o 

S^oT ^ F4-^-y ^^-y F 7-^->XxA 1 0 T t± . ^ Wt * nit ^ !^ ^ fiS <S t" 

t ^ c i: P) . i 0 W M ffi ^ ^ ii i: 1 ^ o 

[0138] 

liS^fttcL/c><>y-lr->'->&|gm-r?.iii:lcj;t).fiP^14^S*^n5U7;l/^^'Aiifg^ 
[0 1 3 9] 

( 4 ) mcDmm(DBm 

rj:^±m(Dnm<^mmic^^'Xlt. *^b^*. 7 F*<y ^;l/-r ^ y^:/o F L 
T^J^LTV^;5A0DV:/n F3 71/ (07 F*«yy^^-y F7-y->X7-Al ORXl^n^m 

?,-r. mm<Dmm^^ic^^mf^-^n. m i (Dmrn^^^t-^^mmt nxm 2 (Dmimt^M^ 

LT^ 3 ©Sili^^icigfi^n^ p< >y ■b-^>*^-»^^'^T, ^ 2 & t>-^ 3 OilfeJ^**^ 

mxmmt^!i<D{&m^-i(DBm(Dmmiy7.7-L>RxS'^mmmiy^y'2^^Mi&t^mis^-M 
'^mi^ri:<Mmt^!itt>^x^^o 

[0140] 

^rc±m(Dmm(Dmmjc^\.^x{i. t~ <D±wimtrj:^ m^i^tsi^ :h mm (o mm ^^m 
^mmnmn^mtLxmti'.L. mmmmmf6iti:\m^'^mn:icmmt ^^mm^^-m ( 
CPU 12) thx. ^mmmi^ir trji?>mm^mmt. xv-r^^iSJ-:^±i:=&^^^y-^^ 

^■V©^«y^2-i/i:3ig^^^t)-l±Tffli/-SJ:9t^LTt^i^o 
[0141] 



^ ^ fil S ^ b ^ 0 . yLiicnh%^-^i&^iiltf^^r -y h x v - 4uc ijn s J; t T *> 

[0142] 

is^rr ?.i*sfiJ->(n^Dis¥S^fMX*ftic b/c;< >y ^-iz-^^eJcL. -y-t - ^ 5g fa -r 

^-i/fgiaf-K (C P U 1 2) LT. ^Jif Huttnt>cffi J; D IIW^^^ILM- ^ s 

3?SS*{1=-fi!c^ff-lcL/c^ 15 ^ >y - ^ 52 m 1" « i ic -rti ^ 

T- t ^ o 
[0 1 4 3] 

^j: *5 ^ O if ^ . it BU M J: D a ^ ^ SSS ^ 11^ /^c * ft L /c p< 7 -fe - 

ff\-&mW.^m7ikh^ . 8 t;: L /c }}£ 51 Si ^ 1^ M ^ >v -b - i^' * 4 /iJc -r <}; 9 L fc 

^ ^ _ i; {J ^ _ r ^ y y D h 3 ;V « - gp i: L T ffl T li < . .1 {5. U ^ O >v 
[0144] 

^ c,\z.\-m(D%m<Dl\im\z^^^X[t. ^ a6 IS^ t fc >y ^ - ii a si fc- ^ u > ^ 

:yc^®ft]^ >y •b-i>' L McD3^f30^^MKt?. J: ^ b /c if ^ O l^ T ^ fc * 

-r -s [5] I5( * m s o ij ^ *j K 1- ^ <fc ^ ''^ o 

[0145] 

*?b^?>5gm?nT^2©afiiSS*>&si*bT^3®ffifgffi*t-fejM$n§^>y-t-i/ic)S 

X A fij ffl Rl T' S o 

[ 0 [S ® ffi ¥ ^ m 0^ ] 

[0146] 

°[0 2] u y i^^^Slii^^ -y -t-Sz-^j^fif^^lJif^lciit-r ^BSIS0T$)^o 

[03] mm^^twmi^^^^^-^^^^xh^o 

[0 4 ] Kt-t3tt§aff ilt^:/D -y ^©«^^>i^t-7p -y 

[US] uy^«Ssii»]^-y^-i^"'^^fiS^^*"^«s^H"^'^^'> 
[ 0 6 ] II ii 5a ii -f - HI ^ -r 7 n - ^ - h T 5 . 
[07] ^) y ^mmv---^ J^y^^^-^^^^xh^. 

[0 8]te^SJSiJSS«^>y-i^-i^'®^fii4*'-i^^»^^0^~^^° 
[09]lls§s^/£giKMS?^)li=&/i'^■r■7D-^^-^Tfe?>o 
[01 0] ^i^]f!Sjgsas¥)ii*7S-r-7a-^^- h-e$.§o 

[01 1] 7 F4-^>y ^^-y h'7-^lcfclt?>SliSSf1^fi)c©«lf 

[0 1 2] Sl^g5l<>< >y -t-i^"tOflll3c*g'^-riilS^0-^-fe^o 

[01 3] g^x-7;l/^?^t-|ilS^0t?fe^o 

[0 1 4 ] -y ■t-^^''^>^ifi5t?:^^•rlliS^0^?S^o 



[ |5! 1 5 1 n - ij )V V < 7 y--'- X 0 m u. -3 ti s M B ¥^ * >i< 1" « ansi « ^ « 

[0147] 

10 7 F -y ^ ^ -y h 7 ■- ^ V X x A . A ~ IK E ./ -- . 1 1 ifi (ci ii 

7 u ^ . 1 Z CPU. 13 ROM. 14 RAM. In iifl fy M 35 . 1 

6 ^-rv. LM U y ^t*cll3!SaJ;'f -y -t--^'^ ANT 7 > x . RTl ^ 

ftgiiS]SLisi#M. R T 2 mmm'^r^-^^M.-^m. r t 3 mi^^im^mm^m. 





[0 7] 



Type I FlafT" 



Destination Addrei 



i)estination Saquance Ni 



sd Packet Error Rate 
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c »7 y -s-v 



Cig 1 1 ] CBi 1 2 ] 
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